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[57] ABSTRACT 

A seal and bearing assembly is provided to seal the end 
of a conveyor roller. The seal is made up of an outer lip 
seal of a pliable material, a contact seal, a metallic laby- 
rinth element and an interlocking labyrinth pliable ma- 
terial seal inboard of the outer lip seal. 

4 Claims, 1 Drawing Sheet 
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contacting, for instance, a load supporting conveyor 
IDLER ROLLER BEARING AND SEAL belt (not shown). The outer shell is supported by a web 

14 apart from and generally concentric with a center 
BACKGROUND OF THE INVENTION tube 16. The center tube 16 may be of various designs 

1. Field of the Invention 5 but ^r Purposes of this disclosure it should be recog- 
This invention has to do with roller bearings and seals m»d that the center tube, or more properly, the ends of 

for use in conveyor rollers of the type used to support a the center tube are of a diameter great enough to ac- 

conveyor belt for the transport of loose friable materi- commodate the bearing and seal and are generally of a 

a j s diameter greater than the diameter of the inboard por- 

2. Description of Related Art 10 tions of the center tube. The center tube ends may be of 
Conveyor rollers or idler rollers as they are some- more massive structure, as shown in FIG. 2, than the 

times called, work in harsh environments such as open inboard sections of the center tube, 

pit mines, quarries, sand and gravel classification opera- An axle 20 passes through the idler roller on the 

tions and the like. Normally they support long runs of major axis of the idler roller. It is carried in the center 

conveyor that is used to transport materials from a point 15 tube, 16 and extends outboard from each of the two 

of origin to a processing station. The bearings of such ends of the idler roller a sufficient distance to allow 

idler rollers are expected to tolerate rather severe ser- attachment to a support frame rudimentarily shown as 

vice for long periods of time— sometimes up to several 22. 

years. The specific area of concern of this invention has to 

In order to accomplish this goal the bearings of the 20 do with the bearing and seal assemblies respectively 

idler rollers are shielded from the intrusion of contami- generally 24 and 26. 

nants by seals in the outboard end of the idler rollers. Before the nuances of the bearing and seal arc dis- 

Numerous seal designs have been used over the many cussed it may be appropriate to discuss FIG. 1. This 

years of use of idler rollers. A whole panoply of designs figure shows the prior art Series 70,000 design of the 

have been developed, each which claims to have advan- ^ p MC Corporation. It is a state of the art bearing and 

tages over others. But advances in seal design due to sea j w jdely used in idler rollers, 

materials availability, wear characteristics and more In FIG | tne outer sne u anc j cen ter tube are func- 

sophisticated seal molding and fabricating techniques tional i dent i ca i w i tn those of FIG. 2 but there are sev- 

continue to improVe the art in this field. eral differences. Inboard of the roller bearing 30 is an 

To the best of the inventor's current knowledge the 30 elastQmeric seal 32 which is designed t0 keep tbe bear- 

device that most closely relates to the ir^tant invention . lubricant typicany a gre ase f in the bearing area of 

is shown as FIG. 1 of the drawing Figures. The device tfc * centef tub{ / r 

is manufactured by FMC Corporation and is known as Qrder ' t contamination from caching the 

the "70,000 Series". It's details will be discussed further ^ ^ ^ generally M is provided outboard of 

on * the bearing. The seal comprises three elements includ- 

SUMMARY OF THE INVENTION ing an outer Z-shaped seal case 36 which is a cylindrical 

_ . . . . r~ . „_„ unit having a wall 40 that is in contact with the inner 

This invention has to do with a means for and appara- » r „ ontar *,,v,^ 

1 " , u * ♦ • - rtf ,„;ju diameter of the expanded end zone of the center tube. 

rXlhl 40 The waU 40 continL inwardly in what may be ten, ,ed 

\ . ii u a /fflni occ»^kk7 a web 42 which ultimately turns axial! y toward the 

an ax e shaft as well as a bearing and a seal assembly. f . , f , , 

SI! . . „ \^r, n ,n ;„«*r r»r* outboard end of the center tube in what may be thought 

The bearing is a roller bearing having an inner race v * ° , 

carried on the axle shaft and an outer rice carried and * * »» »'P 3 ?- ° f f ursc virtually al of the seal 
supported by the inner diameter of the idler roller. . components are c.rcumferent.al around the axle as 

A labyrinth seal fronted by a felt material seal and a 45 would be expected, 
metallic "reversed-S" retainer is carried between the An mboard labynnth seal element 44 abuts he roller 
bearing and the outboard end of the idler roller. Finally. beanng 30, the wall surface of the center tube (the same 
a contict seal, retained in place by a "push nut" com- wall surface that the wall 40 of the seal case 36 contacts) 
pleT« the idler roll bearing and seal arrangement. and the mterior of the wall 40 of the seal case 36^ Th.s 

p 50 inboard labyrinth seal element 44 has two circumferen- 

BRIEF DESCRIpTION OF THE DRAWING tial grooves 46 and 4« which cooperate with projections 

FIGURES 50 and 52 of an outboard labyrinth seal element 54 to 

In the drawings attached hereto: form a labyrinth seal. The outboard labyrinth seal ele- 

FIG lis a cross sectioned and partially broken away ment 54 also includes circumferentud projection 56 
idler roll showing a bearing and seal assembly of the 55 carried in a groove in a circumferential beanng spacer 
prior art block 60. 

FIG 2 is a cross sectioned and partially broken away The bearing spacer block 60 is urged against the bear- 
idler roll showing a bearing and seal assembly represen- ing by a compression/seal nut 62, having a projection 64 
tative of the instant invention. that extends into the area of the seal case 36 between the 

60 web 42 and the inner Hp 38 of the seal case. This pro- 
DESCRIpTION OF THE PREFERRED vidcs a rud imentary labyrinth seal. The nut 62 is 

EMBODIMENT screwed onto the axle until it contacts the bearing 

Looking first at FIG. 2, a description of the idler spacer block 60 and maintains all the inboard elements 
roller bearing and seal may be helpful in the apprecia- in place. 

tion of the invention. 65 An improved design, and the invention disclosed 

Both the prior art idler roller and the instant inven- herein is set forth in FIG. 2. In this embodiment a sealed 
tion idler roller, generally 10, include an outer shell 12 bearing, generally 24, in this case a ball bearing type 
which is the normal exterior surface of the idler roller bearing assembly is retained on the axle 20 by means of 
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a circumferential bearing retaining snap ring 66 which is . 
carried in a circumferential groove in the axle. The 
inboard largest circumference shoulder 70 of the bear- 
ing 24 abuts a complimentary step in the inside of the 
expanded end portion of the center tube. The bearing is 5 
thus held in position on the axle 20 between the step and 
the bearing retaining snap ring 66.' 

Outboard of the bearing is the seal generally 26. This 
is a multi part design, including two distinct labyrinth 
sections, a felt contact seal and an outer lip seal is re- 
tained on the axle by a "push nut" type star washer 72 
having an inside diameter to accommodate the axle 20 
and retain the seal elements. 

The seal elements, starting from the inboard location 
adjacent the bearing generally 24, include a first laby- 
rinth element 74 which has an outermost circumference I 5 
76 that contacts the inner surface of the expanded end 
portion of the center tube. A projection 80 is formed on 
the first labyrinth element on the surface of the element 
adjacent the bearing 24, Circumferential projections 82 
and 84 project outwardly from the main body of the 20 
first labyrinth element into grooves 86 and 88 of the 
second labyrinth element 90. 

The second labyrinth element 90 is carried on and is 
in circumferential contact with the axle 20. It includes a 
significant base portion 92 from which the main body 25 
extends outwardly. The main body has first and second 
grooves 86 and 88 formed therein and terminates in- 
board from an extension 94 of the first labyrinth element 
74. 

Inboard of the extension 94 the seal case generally 96 ^ 
is located. It is a close or tight fit against the inside 
diameter of the expanded end of the center tube and has 
its inboard end generally contacting the outermost cir- 
cumference 76 of the first labyrinth element 74. 

The seal case, generally 96, in cross section of the full 
circumferential element, is a "reverse S-shape M that 
provides a labyrinth element in its own right. The inner- 
most circumference 100 defines a circular aperture that 
will abut and accommodate a contact seal 102, gener- 
ally of felt or other fiber. This felt seal 102 will also 
contact the outboard side of the body of the second 40 
labyrinth element 90 on the innermost surface of the felt 
seal. 

The two remaining surfaces of the felt seal contact an 
outer lip seal 104 of pliable material. It has been found 
that a Teflon/molydisulfide filled urethane an appropri- 45 
ate pliable material. The outer lip seal is generally a 
large diameter disc having a central aperture to accom- 
modate the axle 20. The inboard side, that is the side 
facing the bearing, has two circumferential cavities 
defining a receiver for the felt seal 102 and the inner 5 q 
most circumference 100 of the seal case and a second 
cavity for accommodating a web portion 106 of the seal 
case. The outer boundary of this second cavity is de- 
fined by a lip 110. This lip 110 contacts the circumferen- 
tial end surface 112 of the expanded end of the center 5J 
tube. The lip 110 has an outer circumference, as shown 
in FIG. 2 that is greater than the outer circumference of 
the seal case, generally 96 and the labyrinth element 90. 
The lip seal 104 therefore contacts the axle 20 and the 
end surface 112 of the center tube simultaneously. The 
outer Hp seal, as well as the second labyrinth element 60 
and to some extent the felt seal 102 are held in place on 
the shaft by the push nut 72. These four elements may, 
and preferably do contact each other and will remain 
relatively stationary on the axle 20. 

The first labyrinth element 74 and the seal case will 65 
rotate with the center tube and outer shell of the idler 
roller. Rotating and non-rotating seal elements will 
contact . each other only at the juncture of the innermost 
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circumference 100 of the seal case and the felt seal and 
where the lip 110 meets the end of the center tube 112. 

The seal assembly presented herein may be grease 
filled to further assist in preventing the migration of 
contaminants from outside the end of the center tube to 
the bearing. Its assembly on the axle is quick and easy 
and expensive machining of the axle has been avoided. 

Thus it can be seen that there has been provided a seal 
and a bearing and seal assembly that provides good and 
improved sealing over what is known in the art. It is 
contemplated that the following claims would be con- 
strued to cover nuances of design that would be consid- 
ered minor design nuances by a person having skill in 
the bearing/seal art. 
What is claimed is: 

1. A rotation motion accommodating seal for use in 
preventing the passage of a contaminant from one side 
of the seal to the other side of the seal comprising; 

a first labyrinth element having an outermost circum- 
ference and a first and a second circumferential 
projection inboard of said outermost circumfer- 
ence; 

a second labyrinth element having a central aperture 
defined by a significant base portion and a first and 
a second circumferential groove which accommo- 
date said first and said second circumferential pro- 
jections; 

a seal case having a circumference and having a cir- 
cumferential wall, said wall in contact with said 
first labyrinth element and having a cross sectional 
shape defining a reversed S-shape with a web con- 
necting said seal case wall to an innermost circum- 
ference of said seal case; 
a contact seal having a surface contacting said inner- 
most circumference of said seal case; 
a circumferential lip sea having a cavity for accom- 
modating said contact seal and said innermost cir- 
cumference of said seal case and having a second 
cavity for accommodating said web of said seal 
case and having a circumferential lip greater than 
the circumference of said seal case. 

2. The invention in accordance with claim 1 wherein 
said circumferential projections of said first labyrinth 
element extend into said grooves of said second laby- 
rinth element without mutual contact between said 
projections and said grooves. 

3. The invention in accordance with claim 2 wherein 
said first labyrinth element includes a circumferential 
projection extending from said element opposite to the 
direction of said circumferential projections. 

4. A rotational motion accommodating seal for use in 
an assembly including an axle portion and a center tube 
supported by a bearing on said axle, said center tube 
having a circumferential end surface, said seal compris- 
ing: 

a first labyrinth element carried inside said tube and in 
contact therewith, said first labyrinth having first 
and second projections; 
a second labyrinth element carried on said axle and 
having first and second circumferential grooves 
which accommodate said first and second circum- 
ferential projections of said first labyrinth element; 
a contact seal in contact with said second labyrinth . 
element; and 

a circumferential lip seal carried on said axle out- 
board of said second labyrinth element having a 
cavity for accommodating said contact seal, said 
lip seal having a circumferential lip in contact with 

said circumferential end surface of said center tube. 
***** 
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